NGF activates the phosphorylation of MAP1B by GSK3beta through the TrkA receptor and not the p75(NTR) receptor.
We have recently shown that nerve growth factor (NGF) induces the phosphorylation of the microtubule-associated protein 1B (MAP1B) by activating the serine/threonine kinase glycogen synthase kinase 3beta (GSK3beta) in a spatio-temporal pattern in PC12 cells that correlates tightly with neurite growth. PC12 cells express two types of membrane receptor for NGF: TrkA receptors and p75NTR receptors, and it was not clear from our studies which receptor was responsible. We show here that brain-derived neurotrophic factor, which activates p75NTR but not TrkA receptors, does not stimulate GSK3beta phosphorylation of MAP1B in PC12 cells. Similarly, NGF fails to activate GSK3beta phosphorylation of MAP1B in PC12 cells that lack TrkA receptors but express p75NTR receptors (PC12 nnr). Chick ciliary ganglion neurons in culture lack TrkA receptors but express p75NTR and also fail to show NGF-dependent GSK3beta phosphorylation of MAP1B, whereas in rat superior cervical ganglion neurons in culture, NGF activation of TrkA receptors elicits GSK3beta phosphorylation of MAP1B. Finally, inhibition of TrkA receptor tyrosine kinase activity in PC12 cells and superior cervical ganglion neurons with K252a potently and dose-dependently inhibits neurite elongation while concomitantly blocking GSK3beta phosphorylation of MAP1B. These results suggest that the activation of GSK3beta by NGF is mediated through the TrkA tyrosine kinase receptor and not through p75NTR receptors.